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Abstract
Objectives: We determined relationships between food behaviors and health-risk factors by acculturation
among limited-income Hispanic and non-Hispanic white women. Methods: Women aged 18-49 years were
recruited from income-based programs in metro-Phoenix, Arizona. Self-administered surveys in English or
Spanish included demographics, a 10-item food behavior checklist, health-risk factors, food security, and
acculturation. Differences by 4 acculturation/ ethnicity categories were assessed with chi-square and analysis
of variance (ANOVA). We created a food behavior scale. Results: Eighty-two percent self-identified as
Hispanic (N = 358), with 45% Hispanic-dominant, 25% bicultural, 12% English-dominant, and 18% non-
Hispanic white for acculturation status. Food behavior checklist results showed that English-dominant
Hispanic and non-Hispanic white women were more likely to feed their children soon after waking, refrigerate
meat/dairy promptly, not add salt to food, smoke cigarettes and be food insecure (p < .001). Education, not
acculturation, was a significant predictor of the food behavior scale. BMI did not differ by acculturation, but
33% of Hispanic-dominant Latinas did not know their height and/or weight. These less acculturated Latinas
had significantly greater food security, but lacked health insurance and years of education. Conclusions:
Program outreach tailored by acculturation that considers educational level is needed to emphasize existing
positive behaviors and address knowledge gaps among low socioeconomic women to improve health and
reduce disparities.
Keywords
nutrition knowledge, food safety, healthcare, acculturation, Latinas, Mexican-Americans
Disciplines
Family, Life Course, and Society | Food Chemistry | Food Science | Human and Clinical Nutrition |
International and Community Nutrition | International Relations | Women's Studies
Comments
This article is published as DM Winham, SM Palmer, TL Armstrong Florian, MC Shelley, Health Behaviors
among Low-income Hispanic and Non-Hispanic White Women. Am J Health Behav. 2018. 42(3);56-68. Doi:
10.5993/AJHB.42.3.6. Posted with permission.
This article is available at Iowa State University Digital Repository: https://lib.dr.iastate.edu/fshn_hs_pubs/28
Co
py
rig
ht
 (c
) P
NG
 P
ub
lic
ati
on
s. 
All
 rig
hts
 re
se
rve
d.
D
el
iv
er
ed
 b
y 
In
ge
nt
a 
to
 IP
: 5
.1
0.
31
.2
10
 o
n:
 M
on
, 0
8 
Ap
r 2
01
9 
20
:4
0:
06
56
People with limited resources have higher risks of chronic illnesses and diseases than other populations because of lifestyle factors such as 
poor diet, sedentary behaviors, and reduced access 
to healthcare.1,2 Hispanics or Latinos are more like-
ly to have lower household incomes compared to 
non-Hispanic whites in general.1,3 Based on United 
States (US) national survey data, Hispanics have 
lower death rates from cancer and heart disease, 
but greater mortality from diabetes and chronic 
liver disease than non-Hispanic whites.3 Currently, 
Hispanics comprise 17.7% of the total US popula-
tion, with a projected increase to 23% by 2035.3 
About 31% of the Arizona population, where this 
study took place, is of Hispanic ethnicity.4 
The term “Hispanic” refers to a person having an 
ethnic origin from a Latin American or Spanish-
speaking country. It does not necessarily mean that 
someone identifies with Latin culture, or speaks 
Spanish.5 Therefore, data analysis that groups 
people only by a “Hispanic” ethnic identifier may 
homogenize the diverse cultural experiences and 
affinities of Latinos. This research focuses on level 
of acculturation, or adoption of the practices of a 
different culture than their own, as an indicator of 
ethnic affiliation beyond the term “Hispanic.”5,6 
Latino is used interchangeably with “Hispanic” in 
this document except in specific reference to gov-
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Objectives: We determined relationships between food behaviors and health-risk factors by ac-
culturation among limited-income Hispanic and non-Hispanic white women. Methods: Women 
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administered surveys in English or Spanish included demographics, a 10-item food behavior 
checklist, health-risk factors, food security, and acculturation. Differences by 4 acculturation/
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ernment statistics.5
As immigrant families go through the accultura-
tion process, both positive and negative influences 
can affect health behaviors, such as diet, physical 
activity, and other lifestyle factors.7 For US Lati-
nos, dietary acculturation can manifest as lower 
consumption of beans, fruits, and vegetables, and 
increased intakes of processed meats, fast foods, 
and sugar-sweetened beverages.6,7 Positive aspects 
of dietary acculturation include increased intake of 
low-fat meat and fish, high-fiber breads, and lower 
intake of low-fiber breads and Mexican fast food.8 
In contrast, Batis et al7 found more energy per 
capita came from unhealthy foods among Mexican 
Americans born in the US compared to Mexican 
Americans born in Mexico. Such dietary choices 
can lead to weight gain, as well as the development 
of type 2 diabetes.9 The prevalence of obesity and 
diabetes is substantially higher among Hispanics 
than other groups.3,9 Despite generalities in dietary 
changes with acculturation among Latinos, there 
remains a substantial amount of heterogeneity or 
inconsistencies in findings across geography and 
cultural group.10,11 Most published research on ac-
culturation and health among Latinos has focused 
on predominately Mexican-heritage populations in 
California.10 Another research gap has been a lack 
of consistency in measuring acculturation, making 
comparability across studies difficult.10 In new ar-
eas of immigration, where accessibility of desired 
foods may be low and social networks limited, the 
acculturation process may be markedly different in 
contrast to a “newcomer” in an established ethnic 
neighborhood.10,12
Latinos who are more acculturated to the US 
lifestyle may increase alcohol consumption and 
smoking. However, a positive trend for engaging in 
more leisure-time physical activities also has been 
observed.13 Health insurance coverage and health-
seeking behavior may increase with a greater accul-
turation level.2,14 Nevertheless, use of social services 
may be more linked to immigrant or citizenship 
status and income than acculturation.15 Healthcare 
and social service professionals need knowledge of 
Latino food behaviors, food resource management, 
health-risk factors, and their relationships to ac-
culturation levels in varying contexts.16 Some food 
safety behaviors improve with acculturation, such 
as prompt refrigeration of leftovers and not thaw-
ing meat at room temperature.17 
There is a need for disaggregated data to address 
health disparities and to identify variations in expe-
riences and circumstances.18 Measuring accultura-
tion provides a finer level of detail than classifying 
groups by the Hispanic ethnicity identifier or coun-
try of origin.19 This information is important for 
improving nutrition education and assistance pro-
grams that serve those with limited incomes and 
for reducing health disparities among Latinos and 
other ethnic groups.7,9,15,16,20
Hispanic women comprise the majority of the 
service population for the Expanded Food and Nu-
trition Education Program (EFNEP) and Special 
Supplemental Nutrition Program for Women, In-
fants, and Children (WIC) in Maricopa County, 
Arizona.21,22 Early lifestyle interventions in women 
of reproductive age may reduce their chronic dis-
ease rates in later years, thereby benefiting their 
health as well as reducing healthcare costs.23 Edu-
cation and assistance programs such as EFNEP and 
WIC can improve the health of participants by tai-
loring messages based on assessment and research 
of current practices and perceived needs for Latinas 
and all women. Program participation can affect 
individual lifestyle decisions as well as the future of 
their families when the content is meaningful and 
applicable.24,25 Few context-specific studies have 
been published on the relationship between accul-
turation and health behaviors for Latinas or other 
women with limited incomes in the southwestern 
US outside of California.10,26,27 
In April 2010, Arizona’s Senate Bill 1070 became 
law singling out undocumented immigrants from 
public healthcare programs, schools, and work.28 
For those undocumented immigrants living and 
working in the US, increased policing, surveil-
lance, prosecutions, and penalties restricted their 
movement.28,29 The escalation in surveillance led to 
unintended consequences such as problems with 
housing and employment, psychological distress, 
vulnerability, increased discrimination, and social 
isolation.29 Data collection took place during the 
changing immigration policy period in Arizona 
with a vulnerable population of low-income wom-
en. Findings from the larger study on knowledge 
of the health benefits of beans, and utilization of 
nutrition assistance programs have been reported 
elsewhere.15,26 The objectives of the current research 
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were to describe the differences in food behav-
iors, health risk factors, and healthcare utilization 
by acculturation status among urban Latina and 
non-Hispanic white women of reproductive age 
participating in WIC, EFNEP, and an unemploy-
ment center in urban Arizona, USA.
METHODS
Participants and Data Collection
The cross-sectional convenience sample (N = 
358) of women between the ages of 18 and 49 
years was drawn from income-based education and 
assistance programs in metropolitan Phoenix re-
gions with high percentages of Hispanic program 
participants.21,22,30 Women who were eligible or en-
rolled in EFNEP, WIC, or a county unemployment 
center were invited to complete a self-administered 
written survey in English or Spanish at these sites. 
For the EFNEP participants, the bilingual in-
structional specialists informed them at enrollment 
about the optional survey to be held after their 
third EFNEP class. We chose the third session be-
cause it occurred before most survey educational 
material had been covered and fell in between the 
Arizona program’s pre- and post-evaluations. At 
WIC and the unemployment center, we recruited 
participants over 5 non-consecutive days as they 
waited for their appointments with program per-
sonnel. At these sites, 2-3 research team members 
circulated flyers and explained the study to women. 
The researchers emphasized that the study was vol-
untary and was not part of the agency they were 
visiting. We read an informed consent document 
to participants prior to survey completion. We pro-
vided $3 in food coupons (EFNEP) or cash (WIC, 
unemployment center) as incentives. 
Survey Instruments 
The survey included questions on demographics 
(eg, ethnicity, race, household composition, and 
income), food expenditure cost, use of nutritional 
supplements, and a 10-item Food Behavior Check-
list questionnaire (FBC).31 Three of the FBC ques-
tions focus on food resource behaviors, 2 on food 
safety, and 5 on nutrition practices.31,32 The FBC 
underwent extensive validity and reliability review 
by an expert panel, focus groups, and pilot testing 
during its original development.24
The Bidimensional Acculturation Scale (BAS), 
used to classify acculturation status, provides mul-
tiple dimensions of cultural description by assess-
ing both English and Spanish language preferences, 
use of media, and social engagement. Acculturation 
classifications of Hispanic-dominant (less accultur-
ated), bicultural, or English-dominant (more ac-
culturated) were computed in accordance with the 
BAS terminology and instructions for the Latina 
women.19 Response scores are calculated between 0 
and 5 for the Hispanic and English dominant do-
mains. Domain values greater than 2.5 are used to 
classify into one category or the other, or bicultural 
if both scores are over the cut-off. The original BAS 
exhibits high internal consistency.19
Questions from the Behavioral Risk Factor Sur-
veillance System (BRFSS) on self-reported health 
status, physical activity, cigarette smoking, health 
insurance, and doctor visits were included.33 These 
questions have exhibited high reliability in other 
research.34-36 We asked participants to report their 
height and weight in either the English or metric 
system. We used the EFNEP (including the FBC), 
BAS, and BRFSS instruments verbatim from their 
published English and Spanish versions.19,32,33 
Statistical Analysis
We used IBM’s SPSS Statistics for Windows, 
Version 24.0 (Armonk, NY) for data entry and 
analysis. We examined descriptive statistics were 
by comparing across the 3 BAS acculturation cat-
egories (Hispanic-dominant, bicultural, English-
dominant) and non-Hispanic white women. We 
explored relationships among demographics, food 
behaviors, health risk factors, self-reported height 
and weight, and acculturation/ethnicity status us-
ing chi-square analysis and ANOVA. We calculated 
BMI using self-reported height and weight, with 
the resulting values categorized into underweight, 
normal, overweight, and obese.37 
Nine of the 10 items on the FBC were entered 
into a principal components analysis to determine 
if the pattern of responses clustered on a single di-
mension. Because not all women had children in 
their household, the question on “feeding children 
after waking” was excluded. Four statements were 
reverse coded before analysis so that a higher vari-
able value reflected the desired behavior (run out 
of food, add salt, thaw at room temperature, leave 
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meat unrefrigerated). The presence of a thematic 
construct of “positive food behaviors” was sup-
ported by a large eigenvalue and the accompanying 
scree plot. The 5 items were summed to create an 
ordinal scale (compare prices before buying food, 
shop with a grocery list, plan meals ahead of time, 
think about healthy food choices, and use the food 
label). Reliability analysis indicated an acceptable 
Cronbach’s alpha of 0.74 for the scale which was 
normally distributed.38 We compared the “positive 
food behavior” scale by acculturation/ethnicity cat-
egories and by education level. 
RESULTS
Characteristics of the Participants
Table 1 shows the demographic and household 
characteristics of the 358 respondents by the accul-
turation/ethnicity categories. The survey comple-
tion rate was 80% (358/445). Most women were 
recruited at EFNEP (N = 164), and WIC (N = 161), 
with a smaller portion from the county unemploy-
ment center (N = 33). Eighty-two percent of the 
participants self-identified as Hispanic. Whereas 
39% of the women overall were US-born, 97% of 
the Hispanic-dominant and 63% of the bicultural 
women were foreign-born. Seventy-four percent of 
all women stated they were of Mexican ancestry, and 
8% indicated other Latin origins (Central America, 
Caribbean, and South America). Nearly half (45%) 
of the women were classified as Hispanic-dominant 
(less acculturated), 25% as bicultural, and 12% as 
English-dominant (more acculturated) by the BAS, 
with 18% as non-Hispanic white.19
There were statistically significant differences by 
acculturation groups for mean age and educational 
attainment. The Hispanic-dominant and non-
Hispanic white women were about 3 years older 
Table 1
Demographic and Household Characteristics of Low-income Arizona Women by Bidimensional 
Acculturation Scale Classifications and Ethnicity (mean ± SD, or percentage) (N = 358)
Characteristics Total
Hispanic 
Dominant 
45% (163)
Bicultural 
25% (89)
English 
Dominant 
12% (42)
Non-
Hispanic 
white
18% (64)
Age in years*** 31.6 ± 7.5 33.5 ± 6.2 29.3 ± 7.1 26.6 ± 7.6 33.0 ± 8.7
Born in the USA *** 39.4 2.8 37.1 98.1 100
Years of education***
    6th grade or less
    7-9th grade – junior high
    10-11th grade
    12th grade or GED
    Some college/tech school
    Associate degree or more
12.8
17.6
15.1
23.2
21.8
9.5
26.4
28.8
13.5
20.2
6.7
4.3
3.4
13.5
21.3
24.7
25.8
11.2
0
4.8
16.7
40.5
28.6
9.5
0
3.1
9.4
17.2
50.0
20.3
Marital Status ***
    Single
    Married 
    Living with partner
    Divorced/separated or widowed
27.1
46.4
19.0
7.5
11.7
63.2
20.9
4.3
32.6
43.8
18.0
5.6
57.1
14.3
19.0
9.5
39.1
28.1
15.6
17.2
Number of children < 20*** 2.4 ± 1.3 2.7 ± 1.2 2.5 ± 1.3 2.1 ± 1.2 1.7 ± 1.4
Number of adults* 2.3 ± 1.0 2.3 ± 1.0 2.5 ± 1.0 2.0 ± 0.8 2.1 ± 0.9
Total household size*** 4.7 ± 1.7 5.1 ± 1.5 5.0 ± 1.6 4.2 ± 1.5 3.8 ± 1.7
Monthly amount on food purchasesa 284 ± 194 294 ± 188 278 ± 188 265 ± 194 278 ± 219
Household monthly incomeb *** 1299 ± 957 1131 ± 679 1288 ± 934 1209 ± 1072 1808 ± 1319
* p < .05; ** p < .01; *** p < .001
Note.
a: N = 346; b: N = 342 
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than the bicultural women, and 7 years older than 
the English-dominant Latinas (p < .001). Fifty-
five percent of the Hispanic-dominant women had 
completed the equivalent of 9th grade or less. In 
contrast, 70% of the non-Hispanic white women 
had some college or technical school training, with 
the majority of bicultural and English-dominant 
Latina women reporting completion of high school 
and some college.
Hispanic-dominant and bicultural women had 
more children under age 20, a larger total house-
hold size, and higher marriage or cohabitation rates 
than the English-dominant Latinas and non-His-
panic white women. Nearly all participants (94%) 
had children in their households. Monthly food 
expenditures were not different by acculturation 
status, but the non-Hispanic white women had 
significantly higher monthly incomes than the La-
tinas (p < .001).
Food Behavior Checklist Questionnaire (FBC) 
Table 2 shows the frequency distribution and 
mean scale results of the 10 FBC32 questions on 
food resource management, food safety, and nutri-
tion practices by acculturation/ethnicity categories. 
Most women reported positive behaviors for com-
paring food prices before purchase (64.5%), plan-
ning meals (56.3%), and thinking about healthy 
food choices for their families (62.9%), and feeding 
their children within 2 hours after waking (66.2%) 
“most of the time” or “always each day.” Almost 
51% did not add or seldom added salt to foods 
during preparation. Fifty-seven percent reported 
they did not let meat or dairy products sit out for 
more than 2 hours. 
For less healthful practices, 33% reported leav-
ing frozen foods at room temperature to thaw, and 
21% stated they ran out of food before the end of 
the month “most of the time” or “always.” Twenty-
five percent did not shop with a grocery list, and 
40% do not use the nutrition facts label in choos-
ing foods. 
We found no statistically significant differences 
by acculturation/ethnicity categories for 6 of the 
food behaviors: compare prices, shop with a gro-
cery list, thaw at room temperature, plan meals, 
think about healthy food choices, or use the nu-
trition facts label. The remaining 4 questions (run 
out of food, unrefrigerated meat/dairy, add salt to 
food, children eat within 2 hours of waking) were 
significantly different (p < .001 for all). A larger 
percentage of the Hispanic-dominant women “did 
not” or “seldom” ran out of food before the end of 
the month, in contrast to their bicultural, English-
dominant, or non-Hispanic peers. The more ac-
culturated Latinas had the highest food insecurity. 
Hispanic-dominant and bicultural women were 
more likely to leave meat or dairy products unre-
frigerated for more than 2 hours, and to add salt to 
food during preparation. Women who were His-
panic-dominant and bicultural were significantly 
less likely to feed their children within 2 hours of 
their waking than the English-dominant Latinas 
and non-Hispanic white women. 
Five of the 10 food behaviors were significantly 
different by education level categories with more 
positive behaviors associated with higher levels of 
education: adding salt to food (p < .001), shopping 
with a grocery list (p < .001), use of nutrition facts 
label (p = .004), thinking about healthy choices (p 
= .019), and leaving meat and dairy unrefrigerated 
(p = .021). 
The 5-item summary scale reflecting “positive 
food behaviors” from the FBC was normally dis-
tributed with a mean of 17.3 ± 4.1. Mean differ-
ences by acculturation/ethnicity category were not 
statistically significant. The “positive food behav-
iors” score was significantly different by education 
categories. Mean values were 17.1 ± 4.6 for 6th grade 
or less, 16.2 ± 3.7 for 7th-9th grade, 15.6 ± 3.9 for 
10th-11th grade, 17.5 ± 4.0 for high school graduate, 
18.5 ± 3.9 for some college, and 19.4 ± 2.8 for as-
sociate degree or higher (p < .001). A general linear 
model regressing the “positive food behavior” scale 
on education, acculturation/ethnicity category, and 
age in years was statistically significant (p = .004). 
The value of the adjusted R2 was .06 indicating that 
94% of the variance was unexplained.38 Although 
a portion of our sample was drawn from current 
EFNEP classes (45%), there were no statistically 
significant differences on FBC statements by venue 
(EFNEP, WIC, unemployment center).
Health Characteristics and Risk Factors
Table 3 shows self-reported health characteris-
tics and health risk factors by acculturation/eth-
nicity categories. Hispanic-dominant women had 
significantly lower self-reported height (p < .001) 
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and weight (p < .001), but not BMI, in compari-
son to their more acculturated Latina or non-His-
panic peers. Fewer English-dominant Latinas were 
overweight or obese by BMI category classifica-
tions than their peers (p = .042). Almost 33% of 
the Hispanic-dominant and 24% of the bicultural 
Table 2
Food Behavior Checklist (FBC) Questionnaire Responses Among Low-income Arizona Women 
by Bidimensional Acculturation Scale Categories (N = 358)
For these questions, think about how often you do 
these  behaviors … 
Do Not 
Do Seldom
Some-
times
Most 
of the 
time
Always/
each 
day
Mean ± SD
FOOD RESOURCE MANAGEMENT
1. Compare prices before you buy food? 4.5 9.8 21.2 34.1 30.4 3.76 ± 1.1
     Hispanic dominant 2.5 12.3 27.0 31.9 26.4 3.67 ± 1.1
     Bicultural 7.9 5.6 18.0 36.0 32.6 3.80 ± 1.2
     English dominant 7.1 7.1 19.0 40.5 26.2 3.71 ± 1.1
     Non-Hispanic White 3.1 10.9 12.5 32.8 40.6 3.97 ± 1.1
2. Run out of food before the end of the month?*** 15.5 27.1 36.2 18.4 2.8 2.66 ± 1.0
     Hispanic dominant 20.0 31.9 39.4 7.5 1.3 2.38 ± 0.9
     Bicultural 11.4 27.3 38.6 19.3 3.4 2.76 ± 1.0
     English dominant 9.5 16.7 28.6 35.7 9.5 3.19 ± 1.1
     Non-Hispanic white 14.1 21.9 29.7 32.8 1.6 2.86 ± 1.1
3. Shop with a grocery list?  13.2 12.3 26.3 26.1 22.1 3.32 ± 1.3
     Hispanic dominant 15.4 13.6 26.5 24.1 20.4 3.20 ± 1.3
     Bicultural 16.9 9.0 30.3 21.3 22.5 3.24 ± 1.4
     English dominant 11.9 7.1 26.2 35.7 19.0 3.43 ± 1.2
     Non-Hispanic white 3.1 17.2 20.3 31.3 28.1 3.64 ± 1.2
FOOD SAFETY 
4. Let foods with meat or dairy sit out for more 
than 2 hours?***  
57.1 25.5 13.2 3.4 0.8 1.65 ± 0.9
     Hispanic dominant 45.4 31.9 16.0 4.9 1.8 1.86 ± 1.0
     Bicultural 54.5 23.9 19.3 2.3 0 1.69 ± 0.9
     English dominant 76.2 21.4 2.4 0 0 1.26 ± 0.5
     Non-Hispanic white 78.1 14.1 4.7 3.1 0 1.33 ± 0.7
5. Thaw frozen foods at room temperature?  18.0 22.3 27.0 22.2 10.7 2.85 ± 1.3
     Hispanic dominant 14.8 21.6 25.3 22.2 16.0 3.03 ± 1.3
     Bicultural 20.5 18.2 31.8 21.6 8.0 2.78 ± 1.2
     English dominant 23.8 21.4 31.0 16.7 7.1 2.62 ± 1.2
     Non-Hispanic white 18.8 29.7 21.9 26.6 3.1 2.66 ± 1.2
NUTRITION PRACTICES
6.  Plan meals ahead of time? 3.9 9.0 30.8 31.9 24.4 3.64 ± 1.1
     Hispanic dominant 3.1 8.0 27.2 32.1 29.6 3.77 ± 1.1
     Bicultural 5.6 10.1 34.8 25.8 23.6 3.52 ± 1.1
     English dominant 2.4 14.3 33.3 33.3 16.7 3.48 ± 1.0
     Non-Hispanic white 4.7 6.3 32.8 39.1 17.2 3.58 ± 1.0
(continued on next page)
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women did not know their height and/or weight 
in contrast to 9.5% of the English-dominant Lati-
nas and 7.8% of the non-Hispanic white women. 
More than 80% of the Hispanic-dominant and 
bicultural women had never smoked cigarettes 
compared to 50% of the English-dominant wom-
en. Forty-two percent of women overall reported 
taking nutritional supplements, with significantly 
higher prevalence among more acculturated Lati-
nas and non-Hispanic white women. Only 22% 
of the Hispanic-dominant women reported having 
healthcare coverage, compared to 51% of the bicul-
tural, and over 71% of the English-dominant La-
tinas and non-Hispanic white women. Forty-nine 
percent of Hispanic-dominant women, in contrast 
to 30%-37% of the other women, indicated they 
had needed to see a doctor in the past 12 months 
but did not due to costs. Fewer Hispanic-dominant 
women (41%) had a routine checkup in the past 
year than their peers (p < .001). Examination of 
the health risk factor variables by education level 
showed statistically significant differences for sup-
plement use (p = .007), healthcare coverage (p < 
.001), and routine checkups (p = .018).
DISCUSSION
Acculturation and ethnicity influence health be-
haviors in unique and context-specific ways. Our 
research describes the differences in food behav-
iors, health risk factors, and healthcare utilization 
7. When deciding what to feed your family, how often 
do you think about healthy food choices?  
2.8 5.6 28.8 41.1 21.8 3.73 ± 1.0
     Hispanic dominant 1.8 5.5 33.1 35.6 23.9 3.74 ± 0.9
     Bicultural 6.7 5.6 20.2 47.2 20.2 3.69 ± 1.1
     English dominant 2.4 9.5 28.6 38.1 21.4 3.67 ± 1.0
     Non-Hispanic white 0 3.1 29.7 48.4 18.8 3.83 ± 0.8
8.  Prepared foods without adding salt?*** 27.0 23.6 27.0 16.3 6.2 2.51 ± 1.2
     Hispanic dominant 39.3 26.4 25.8 5.5 3.1 2.07 ± 1.1
     Bicultural 27.3 21.6 26.1 18.2 6.8 2.56 ± 1.2
     English dominant 14.6 22.0 34.1 24.4 4.9 2.83 ± 1.1
     Non-Hispanic white 3.1 20.3 26.6 35.9 14.1 3.38 ± 1.1
9. Use the “Nutrition Facts” or the food label to make 
food choices?
18.8 21.6 28.9 21.3 9.3 2.81 ± 1.2
     Hispanic dominant 19.0 19.6 28.8 23.3 9.2 2.84 ± 1.2
     Bicultural 20.5 18.2 36.4 15.9 9.1 2.75 ± 1.2
     English dominant 19.0 40.5 16.7 14.3 9.5 2.55 ± 1.2
     Non-Hispanic white 15.9 19.0 27.0 28.6 9.5 2.97 ± 1.2
10. Your children eat something in the morning within 
2 hours of waking up? (N = 337) ***
8.9 8.0 16.9 28.2 38.0 3.78 ± 1.3
     Hispanic dominant 11.7 9.9 24.1 27.8 26.5 3.48 ± 1.3
     Bicultural 9.3 9.3 16.0 27.9 37.2 3.74 ± 1.3
     English dominant 0 8.1 8.1 18.9 64.9 4.41 ± 1.0
     Non-Hispanic white 5.8 0 1.9 36.5 55.8 4.37 ± 1.0
* p < .05; ** p < .01; *** p < .001
Table 2 (continued)
Food Behavior Checklist (FBC) Questionnaire Responses Among Low-income Arizona Women 
by Bidimensional Acculturation Scale Categories (N = 358)
For these questions, think about how often you do 
these  behaviors … 
Do Not 
Do Seldom
Some-
times
Most 
of the 
time
Always/
each 
day
Mean ± SD
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Table 3
Health Characteristics and Risk Factors for Low-income Arizona Women by Bidimensional 
Acculturation Scale Categories (mean ± SD, or percentage) (N = 358)
Characteristics Total
Hispanic 
dominant 
45% (163)
Bicultural 
25% (89)
English 
dominant 
12% (42)
Non-Hispanic 
white 
18% (64)
Self-reported height and weight
     Height (in; m ± SD)***   (N = 296)
     Weight (lb; m ± SD)**   (N = 319)
     BMI (kg/m2; m ± SD)   (N= 275)
63.1 ± 3.1
163 ± 40
29.1 ±  6.8
61.9 ± 2.6
155 ± 31
28.7 ±  5.1
62.9 ± 2.8
162 ± 41
29.6 ±  7.9
63.1 ± 2.9
161 ± 44
28.4 ±  8.0
65.4 ± 3.1
184 ± 49
30.2 ±  7.5
BMI Category (%) * (N = 275)
     Underweight ≤ 18.5
     Normal 18.5-24.9 
     Overweight 25.0-29.9
     Class I obesity > 30.0-34.9
     Class II+ obesity ≥ 35.0+
1.8
26.5
31.3
25.1
15.3
0.9
22.7
38.2
30.0
8.2
2.9
29.4
25.0
26.5
16.2
2.6
42.1
18.4
13.2
23.7
1.7
20.3
33.9
22.0
22.0
Knows height & weight**
     Yes
     No 
76.8
23.2
67.5
32.5
76.4
23.6
90.5
9.5
92.2
7.8
Self-reported health status 
     Poor-Fair
     Good 
     Very good-Excellent 
23.2
53.9
22.9
25.8
56.4
17.8
23.6
50.6
25.8
28.6
42.9
28.6
12.5
59.4
28.1
Exercise for 30 minutes or more (%)
     Almost never
     Twice a month
     Once a week  
     2-3 times per week
     4 or more times per week 
18.2
12.8
20.4
23.7
24.9
20.9
12.3
17.8
22.1
27.0
20.2
10.1
22.5
25.8
21.3
14.3
19.0
23.8
19.0
23.8
10.9
14.1
21.9
28.1
25.0
Cigarette smoking ***
     Never smoked 
     Quit
     Current smoker
76.8
12.0
11.2
88.3
7.4
4.3
80.9
12.4
6.7
64.3
9.5
26.2
50.0
25.0
25.0
Take nutritional supplements*
     Yes
     No
42.3
57.7
34.2
65.8
43.8
56.2
57.1
42.9
50.8
49.2
Have healthcare coverage including Medicare *** 
     Yes
     No
44.9
55.1
22.4
77.6
50.6
49.4
78.6
21.4
71.9
28.1
Could not go to doctor because of cost in past 12 
months*
     Yes
     No
40.4
59.6
49.1
50.9
30.3
69.7
33.3
66.7
37.5
62.5
Routine checkup within…**
     Past year
     Past 2 years
     Past 5 years
     5 years 
     Never
53.4
18.0
14.0
8.4
6.2
41.0
21.1
17.4
9.9
10.6
60.7
12.4
13.5
9.0
4.5
57.1
23.8
9.5
7.1
2.4
71.9
14.1
9.4
4.7
0
* p < .05; ** p < .01; *** p < .001
Note. 
Data are percent
BMI definitions are: underweight ≤ 18.5, Normal 18.5-24.9, Overweight 25.0-29.9, Class I Obesity > 30.0-34.9, Class II 
Obesity ≥ 35.00 or higher.37
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among urban low socioeconomic status Hispanic 
and non-Hispanic white women during a period of 
anti-immigrant sentiment in Arizona. Study find-
ings suggest that both desirable and less desirable 
health behaviors are associated with acculturation 
status in terms of the 10-item FBC, health risk fac-
tors, and utilization of health services.
Less acculturated Latinas were more likely to be 
food secure even though they had a larger house-
hold size, more children, and a lower household 
income than the bicultural, English-dominant, or 
non-Hispanic white women. Despite these positive 
behaviors, the Hispanic-dominant women were 
more likely to leave meat and dairy foods unrefrig-
erated for more than 2 hours compared to their 
more acculturated peers. It is possible that this 
practice relates to irregular mealtimes with larger 
Hispanic families. Our results are similar to those 
from an EFNEP survey on food safety in Arizona 
conducted in 2000.39 In that study, 54% of the 
participants agreed that leftovers should be allowed 
to cool before refrigeration.39 Neither ethnic affilia-
tion nor acculturation were reported for these data. 
In a national survey targeting Mexican-Americans, 
Parra et al17 observed that 19% left food out for 
more than 2 hours. Regarding thawing meat, only 
36% reported using safe practices. Although not 
directly comparable, these findings are similar to 
those of the current study and suggest that meet-
ing proper food handling recommendations is dif-
ficult, or perhaps an unfamiliar concept among 
low-income groups, some of whom are Hispanic. 
Future research studies should utilize qualitative 
methods to determine possible causality of subop-
timal food safety.
Approximately 4% of Arizona participants did 
not plan meals, 3% did not think about healthy 
choices, 13% did not use a grocery list, and 19% 
did not use the nutrition facts label. These respons-
es parallel the pre-program FBC responses of 1100 
Nebraska EFNEP participants.25 The reported per-
centages for Nebraska respondents were: 8.5% did 
not plan meals, 4% did not think about healthy 
food choices, 29% did not use a grocery list, and 
25% did not use the nutrition facts label.25 The Ne-
braska survey responses were not reported by race 
or ethnicity, but based on current state demograph-
ics, it is presumed that the majority of respondents 
were non-Hispanic Whites.25 The use of a grocery 
list can reduce impulse buying, assist with meal 
planning, and keep shoppers on track with house-
hold budgets.40,41 The Nebraska EFNEP program 
results also support that there is room for improve-
ment in food resource management and nutrition 
practices as measured by the FBC beyond Arizona.
Published reports of FBC responses by accul-
turation for Hispanics or ethnicity for most of the 
individual 10-item FBC questions for comparison 
with our findings were not found.8,39 Some earlier 
studies may not have utilized the same wording of 
the FBC questions, have had small sample sizes, or 
used composite scales from the FBC to evaluate pre- 
and post-program performance.42-45 These method-
ological differences make direct comparisons to our 
findings challenging. However, these other studies 
do support the efficacy of the EFNEP curriculum 
as measured by changes in the FBC over time.42-45 
Thus, our data can start to fill the research void of 
FBC responses from women of different ethnici-
ties, acculturation levels, and geographic areas.
Some of the self-reported health risk factors 
(body weight, smoking, exercise, insured status) of 
participants varied by acculturation status. Hispan-
ic-dominant women were significantly shorter in 
stature and weighed less than their bicultural, Eng-
lish-dominant, or non-Hispanic white peers. Other 
studies have shown increased obesity as women be-
come more acculturated46 and correlations between 
longer residence in the US and a higher BMI.47 
Our study does not fully support this conclusion, 
possibly because the English-dominant Latinas 
were younger with a high percentage of normal 
BMIs. It is important to note that because 33% 
of Hispanic-dominant, 24% of bicultural, 9.5% 
of English-dominant, and 7.8% of non-Hispanic 
white women did not report their weight and/or 
height, these observed trends for body size may be 
affected by missing data. In addition, self-reported 
height and weight can be unreliable. Roberts et al48 
found that women under-reported their weight by 
an average of 1.1 kg and over-reported height by 
0.7 cm.
Whereas these potential biases may have influ-
enced BMIs, the observed obesity levels are much 
higher in the study population than in the 2014 
BRFSS Arizona statewide data.49 Approximately 
26% of non-Hispanic Whites and 33% of Hispan-
ics across Arizona had a BMI greater than 30, or 
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obese, in contrast to about 44% of non-Hispanic 
Whites and 39% of Hispanic women having BMIs 
≥ 30 for the study sample.49
Self-reported “vigorous physical activity for 30 
minutes or more per week” frequencies in the cur-
rent study are similar to overall Arizona statistics, 
with 11% of non-Hispanic white and 20% of His-
panic women reporting “almost never” in terms of 
activity. According to 2014 Arizona BRFSS data, 
approximately 18% of non-Hispanic Whites and 
23% of Hispanic individuals engaged in no leisure-
time physical activity.50 Lack of physical activity is 
a risk factor for many chronic diseases. Although 
fewer study participants were inactive compared 
to the statewide data, 11%-20% is a substantial 
segment at risk. Low socioeconomic women may 
need encouragement and education on novel ways 
to obtain adequate physical activity for their opti-
mal health. 
Statistically significant differences in health risk 
factors by acculturation emerged for cigarette 
smoking, medical insurance coverage, use of physi-
cian services for illness, and routine healthcare vis-
its. In the US, prevalence of cigarette smoking is 
still as high as 40% among persons with low educa-
tion and low socioeconomic status.51 In a national 
survey about 19% of Mexican-origin Hispanics re-
ported smoking in contrast to 21% of Hispanics 
overall.52 Hispanic women are more likely to try 
smoking with greater acculturation, but in general, 
the behavior is less socially acceptable than in other 
ethnic groups.52 Among our study participants, 
4.3%-6.7% of the Hispanic-dominant and bicul-
tural women reported current smoking. In com-
parison to these rates, 16.5% of the population 
currently smoked cigarettes in the 2014 Arizona 
BRFSS data.53 Smoking cessation programs would 
benefit low-income English-dominant Latinas 
and non-Hispanic white women, as their smoking 
prevalence was ~25% for study participants.
Regular doctor visits for preventive care are im-
portant for health maintenance over the life span. 
In 2014, 72.1% of Arizona’s population reported 
a usual source of healthcare with at least one pro-
vider on the BRFSS.53 Fifty-seven percent of the 
English-dominant Latinas and about 61% of the 
bicultural women received routine medical check-
ups in the past year, but ~72% of non-Hispanic 
white women had checkups. Only 41% of the 
Hispanic-dominant women had seen a doctor with 
that frequency, and they also reported much lower 
levels of insurance coverage (22%). These data were 
collected shortly after implementation of the Af-
fordable Care Act, and during enactment of the 
controversial Arizona Senate Bill 1070 anti-im-
migration legislation.28,29 The Affordable Care Act 
may have empowered some participants. For oth-
ers, the uncertain climate and threat of deportation 
with the enactment of Senate Bill 1070 left them 
vulnerable.29,54 Nationally, the Hispanic popula-
tion in 2011 was estimated to have a larger per-
centage of uninsured individuals, 30.1% compared 
to 14.9% among non-Hispanic Whites.55 Arizona 
BRFSS respondents in 2014 were more likely to 
have no health insurance (14.4%) compared to the 
national sample (12.4%).52,55 
A major strength of our study was the ability to 
engage limited-income, foreign-born Hispanics 
who are typically wary of researchers – especially 
due to the sociopolitical climate in Arizona during 
data collection in 2011. Other strengths are adding 
to the published findings of responses by Hispanic 
and non-Hispanic white women to the FBC out-
side of pre- and post-test EFNEP program evalua-
tions. Our results underscore the need for nutrition 
and health education, the importance of assessing 
subpopulations within geographic areas for current 
behaviors, and tailoring nutrition education to spe-
cific population subgroups, eg acculturation levels.
Some study limitations include the use of a cross-
sectional convenience sample, a focus on urban 
women, and exclusion of other race/ethnic groups. 
Thus, these results cannot be generalized to other 
low-income women in the US. Prospective, longi-
tudinal studies to examine the acculturation pro-
cess over time and accompanying health behavior 
changes are needed. Self-reported anthropometric 
data are known to be unreliable.44 Considering that 
such a large share (33%) of Hispanic-dominant 
women did not know their weight and/or height, 
the offer to measure these parameters in a private 
setting at the time of data collection may have been 
useful. Palmer et al56 found similar lack of body size 
knowledge among low-income Latinas in Iowa.
Conclusion 
These findings show that knowledge of several 
desirable food behaviors was lacking in this sample 
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of limited-resource women. We collected these data 
during an important time in Arizona as undocu-
mented immigrant regulations were tightened. Re-
search findings indicate food behaviors and some 
health risk factors varied by acculturation status 
for women who identified as Hispanic. Accultura-
tion status assessment would help tailor nutrition 
and social programs serving Latinos to their needs. 
EFNEP, WIC, and other nutrition assistance pro-
grams could help increase awareness of health in-
surance options, food safety practices, and food 
resource management that would benefit their cli-
ents, especially less acculturated women. Although 
Latinas are less likely to need anti-smoking mes-
saging, messaging should be continued to reduce 
adoption of smoking behaviors as they become 
more acculturated. Programs encouraging eligible, 
yet less acculturated individuals to apply for medi-
cal assistance programs could be helpful in increas-
ing coverage, and thus, lead to more frequent visits 
for preventive care or treatment. EFNEP and WIC 
nutrition education could better meet the needs of 
participants based on the assessed behaviors and 
knowledge gaps revealed in this study.
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